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STATES OF MATTER

•  The state a substance is
in when encountered on
an emergency scene is
determined by…
– its melting point

– its boiling point

– its temperature

•  The state a substance is
in when encountered on
an emergency scene is
determined by…
– its melting point

– its boiling point

– its temperature

Gas State

Liquid State

Solid State

MELTING POINT

•  the temperature at
which a solid
changes to a liquid

•  the temperature at
which a solid
changes to a liquid

Acetic Acid 62º
Water 32 º

Chlorine - 150 º

Butane - 216 º

Carbon Monoxide - 326 º

Helium - 490 º

BOILING POINT

•  The temperature of
a liquid at which its
vapor pressure is
equal to the
atmospheric
pressure (14.7 psi)
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BOILING POINT

•  The temperature at
which a liquid
boils

Diesel Fuel 550 º

Water 212 º 
Gasoline 140 º

Propane - 44 º 

Carbon Monoxide - 314 º 

CORROSIVITY

• The ability of a substance
to generate hydronium (+)
or hydroxyl (-) ions in
sufficient concentrations to
cause material or tissue
degradation.

pH SCALE

Sulfuric Acid

1

Ammonia

13
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FLAMMABLE RANGE

•  In order for a gas or vapor to burn, the
correct mixture of fuel and oxygen
must be present.

FLAMMABLE LIMITSFLAMMABLE LIMITS

Fuels Lower Limit
LEL

Upper Limit
UEL

Acetone
Acetylene
Anhydrous Ammonia
Butane
Gasoline
Hydrogen
JP-4
Methane
Propane

2.5%
2.5%
16%
1.6%
1.5%
4.0%
1.3%
5.0%
2.1%

15%
100%
25%
8.5%
7.6%
75.0%
8.0%
15.0%
9.5%

FLASHPOINT

•  The minimum
temperature at which
a liquid gives off
flammable vapors
just above its surface
to form an ignitable
mixture with air.

•  The minimum
temperature at which
a liquid gives off
flammable vapors
just above its surface
to form an ignitable
mixture with air.
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IGNITION TEMPERATURE

•  The minimum temperature to which a substance
must be raised in order to ignite.

Fuels Flashpoint Ignition
Temperature

Gasoline
JP-4
Kerosene
Cleaning Solvents
Paper
Wood

- 45F
30 F
100F
100F

250F  to 300F
350F to 400F

536F to 700F
468F
444F
450F

Appx. 475F
Appx. 750F

B L E V E

• Boiling Liquid Expanding Vapor
Explosion

• 500 GPM per point of flame impingement

• Portable monitor (deluge) devices and
withdrawal from the area.

• Boiling Liquid Expanding Vapor
Explosion

• 500 GPM per point of flame impingement

• Portable monitor (deluge) devices and
withdrawal from the area.
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RADIATION

•  Alpha particles

•  Beta particles

•  Gamma Rays

Paper, 
Skin

Wood,
Metal Lead

SPECIFIC GRAVITY

•  A relative measure of the density of a liquid in
comparison to water given that water as a
relative value of 1
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VAPOR DENSITY

•  The relative measure of the density of a vapor
compared to air given that air has a relative value
of 1.
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VAPOR PRESSURE

•  The pressure exerted by a vapor at a given temperature,
usually expressed in millimeters of mercury (mmHg) at
a specific temperature.

Liquid Vapor Pressure

Sulfuric Acid
Kerosene
Diesel Fuel
Dihydrogen monoxide
MEK
Gasoline
Pentane

0.001 mmHg
5 mmHg
8 mmHg

15 mmHg
78 mmHg

300 mmHg
420 mmHg

WATER SOLUBILITYWATER SOLUBILITY

•  The ability of a substance to blend
uniformly with another, usually expressed
as a percent by volume (%)

•  soluble in all proportions (“miscible”)

•  insoluble (“immiscible”)

•  The ability of a substance to blend
uniformly with another, usually expressed
as a percent by volume (%)

•  soluble in all proportions (“miscible”)

•  insoluble (“immiscible”)

EXPOSURE

•  The process by which people, animals,
the environment or property are subjected
to or come in contact with a hazardous
material.

•  The process by which people, animals,
the environment or property are subjected
to or come in contact with a hazardous
material.
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HAZARDHAZARD

•  The potential for contact with anything
that can cause damage to health, the
environment, or property.

•  The potential for contact with anything
that can cause damage to health, the
environment, or property.

CONTAMINATIONCONTAMINATION

•  The process of transferring a hazardous
material from its source to people that may
act as a carrier.

•  Secondary Contamination - The process
of transferring a hazardous material from
its source to people that may act as a
carrier outside of the hot zone.

•  The process of transferring a hazardous
material from its source to people that may
act as a carrier.

•  Secondary Contamination - The process
of transferring a hazardous material from
its source to people that may act as a
carrier outside of the hot zone.

CONTAINER STRESSCONTAINER STRESS

•  There are three types of stress that could
cause a container system to release it’s
contents. They are
–  Thermal Stress

–  Mechanical Stress

–  Chemical Stress

•  There are three types of stress that could
cause a container system to release it’s
contents. They are
–  Thermal Stress

–  Mechanical Stress

–  Chemical Stress
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Container StressContainer Stress

ThermalThermal
StressStress

ChemicalChemical
StressStress

MechanicalMechanical
StressStress

CONTAINER FAILURECONTAINER FAILURE

•  There area five ways a container can
breach and release it’s contents.
–  Disintegration

–  Runaway Cracking

–  Failure of container attachments

–  Container punctures

–  Container splits or tears

•  There area five ways a container can
breach and release it’s contents.
–  Disintegration

–  Runaway Cracking

–  Failure of container attachments

–  Container punctures

–  Container splits or tears

 
Container FailureContainer Failure

There are five ways a container
can breach and release its
contents.
They are:

- Disintegration
- Runaway cracking
- Failure of container

attachments
- Container punctures
- Container splits or tears

��������������������
����������	���!	����	!
�	
���
����������
6�������!�� �8�
���
����9	
��%-���
6����������� �+����	
���

�'��������
�
-	���������� ������!��������	!���%-��������
�����������

�!����������������	
������	���3'>
�����!�	������	��������!�



���������	
����
��	�����	� 
����
��	�����������
��	�����	�������

���������	
��
�
��

 Container Contents ReleasedContainer Contents Released

The four types of releases include:

- Detonation
- Violent rupture
- Rapid relief
- Spills or leaks

Chapter Five - Hazard
Identification

CHEMTRECCHEMTREC

1-800-424-93001-800-424-9300

#��$
����������	�������$�

���������������
��	
�����

��
�����
��

 
%����
�����&���
���
�����!�����'�����(����'������ 
��������
	��	
��)����!��	�
*
����
������)����������������
�
+�������
���
���)��$
�����
�

���������	���	
�	!�����������	
�����
��	����
���
��!��������9�
�������
����������������	�����!���
��
�������������	����������!�������������������!���
����		
��������������3����
��		
���
�������	
��	
�����+7�����������
�����	�������������	�����
���������,�	�����	
�7������	�(�9���	���?��������
����:#@�(�,	�
���7������	�=��������(�9����
������
�"�(�
���
��	!�(�9���	���?����������
����!�������
��	�����	


����������	
�	!������	��������
	������	������"�����������������������������;������
���	!
=(�?�+�=��
�����
�����
��	�
�������!!���
�������	
�	!�������		
��
��������	���������	!
������		
�



���������	
����
��	�����	� 
����
��	�����������
��	�����	�������

���������	
��
�
��

Information Needed by CHEMTRECInformation Needed by CHEMTRECInformation Needed by CHEMTREC

• Your name, call back telephone, FAX number

• Location and nature of problem

• Name and identification number of material(s)

• Shipper/consignee/point of origin

• Carrier name, rail car or truck number

• Container type and size

• Quantity of material transported/released

• Local conditions (weather, etc.)

• Injuries and exposures
• Local emergency services that have been
called

National Response CenterNational Response CenterNational Response Center

1-800-424-88021-800-424-88021-800-424-8802
202-267-2675 in the District of Columbia202-267-2675 in the District of Columbia202-267-2675 in the District of Columbia *���
�����,
�	
��
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Chapter Six - Estimating
Potential Harm

Chapter 6 Scenarios

Classroom Applications
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Scenario #1

• You have been dispatched to a local rail
yard.

• People are complaining of burning eyes and
a acrid odor.

• It is 12:30 pm

• Temperature is 85° and humidity is 65%
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Scenario #2

• You are called to stop a truck that is leaking
a fine mist.

• The truck is a flatbed with three large round
silver colored drums on it.

• Kegs have id number 978.

(�9���	���?������������������
��
-����
��������������	
��	��������������
�!������
���	�����	!�������������
������"�����	�
����
����	����������
	������.	�����
0����
����
����
��	
�

���������	
�����
���������
"�	!���������������
��������������	
������������������



���������	
����
��	�����	� 
����
��	�����������
��	�����	�������

���������	
��
�
��

Scenario #3

• You are called to a local factory for a
strange odor and a gas cloud.

• The company has not filed a response plan
since 1994.

• The local EM director is out of town and the
local emergency operations plan is not
available at this time.
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Scenario #4

• You are answering a call at the local rail
yard of a leaking tank car.

• The caller says that the car is blue and
leaking a clear substance.
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